INTRODUCTION
Research supports the value of psychological interventions to enhance psychological adjustment, mental health and quality of life of people with melanoma. 1 In addition, guidelines recommend that psychological and psychoeducational interventions be offered as part of routine clinical care for people with melanoma. 2 Currently, however, there are no funded psychological support programmes for melanoma survivors during
Strengths and limitations of this study
▪ We have performed a number of preliminary studies, including (1) a systematic review of the literature on economic evaluations of psychological interventions to inform cost drivers and (2) a pilot study of the intervention in three melanoma clinics to determine the feasibility and acceptability of self-reported health service use and cost-related data collection. ▪ The protocol follows recognised guidelines to design and report economic evaluations nested in a randomised controlled trial and will include individual level data, which include objective measures of health service and medicine use, obtained by linkage to national data collections, overcoming the limitations of self-report. ▪ In Australia, there is not an explicit willingness to pay threshold for reduction of fear of cancer recurrence in people with cancer, or an explicit willingness to pay threshold for a quality-adjusted life-year gained. ▪ The Fear of Cancer Recurrence Inventory clinical cut-off point has been validated in those with other cancers but not in people at high risk of developing second or subsequent melanomas. ▪ A further potential limitation is the short duration of the trial, with cost-effectiveness being calculated at 12 months.
their post-treatment follow-up. A major barrier to the implementation of these interventions in routine clinical care is a lack of data on their cost-effectiveness. In a recently published systematic review, we identified only eight economic evaluations of psychological interventions in cancer, and only one (a retrospective costeffectiveness analysis (CEA)) was carried out in the melanoma context. 3 Given the increasingly limited funding for healthcare resources, it is vital that psychological interventions be assessed for their impact on health outcomes and value for money. To facilitate decision-making, it is important to consider whether implementing an intervention is worthwhile given the incremental costs and incremental benefits that may be generated. The additional cost per health outcome considered 'worthwhile' is based on willingness to pay thresholds as well as other key criteria, usually defined by government decision makers. An intervention that is cost-effective has an incremental cost-effectiveness ratio (ICER) lower than the funders' willingness to pay threshold. 4 An alternative approach to using the ICER is the net benefit approach, where a cost-effective intervention is the one with the highest net benefit. 4 5 Recommended best practice for economic evaluations of healthcare interventions is that they are conducted prospectively alongside a randomised controlled trial (RCT). 6 We are conducting a RCT of a psychoeducational intervention for people with a history of melanoma who are at high risk of developing new primary disease (ie, a second or subsequent melanoma). To heighten the transparency of our methods and results and to enable a detailed description to be provided, we describe in this paper the protocol for a within-trial economic evaluation of the psychoeducational intervention based on 12-month follow-up data. The economic question to be addressed is whether the psychoeducational intervention is cost-effective from a health system perspective, compared to usual care, in reducing the proportion of participants who report fear of melanoma recurrence at a level warranting clinical intervention, and cost-effective in terms of quality-adjusted survival.
METHODS AND ANALYSIS Design
Full details of the RCT protocol have been published. 7 In brief, the Melanoma Care Intervention Study was a two-arm RCT designed for people with a history of melanoma who are at high risk of developing new primary disease and who were attending one of three high-risk melanoma clinics across New South Wales (NSW), Australia. People attending the clinics have had a melanoma and carry an additional risk factor, either multiple primary invasive melanomas, dysplastic nevus syndrome (ie, many atypical moles) or a strong family history; alternatively they could carry a high-penetrance mutation in CDKN2A or CDK4 (with or without a melanoma diagnosis). Recruitment for the trial was conducted between February 2014 and January 2015 at the Sydney Melanoma Diagnostic Centre, the Melanoma Institute Australia (both in metropolitan Sydney) and the Newcastle Skin Check Clinic, located in a regional, coastal area. Randomisation was performed, ensuring allocation concealment, using the telephone randomisation service at the Australian National Health and Medical Research Council (NHMRC) Clinical Trials Centre, The University of Sydney. Recruited participants were assigned an identification code and randomised using minimisation, stratified by high-risk clinic site.
The economic evaluation is a within-trial analysis to evaluate the additional costs and health outcomes of the psychoeducational intervention compared to usual care from the perspective of the Australian healthcare system. Economic evaluations are comparative analyses of alternative interventions in regards to costs, resource use and health outcomes. 8 This protocol outlines the methods for an economic evaluation of a CEA and cost-utility analysis (CUA) to evaluate the cost per health outcome gained. The difference between the two analyses is the measure of effectiveness used. With CEA, costs are expressed in monetary units (eg, dollars) and effects in clinical outcome units (eg, additional people in whom the fear of melanoma recurrence-at a level warranting clinical intervention-is averted), while for CUA, costs are expressed in monetary units and effects in quality-adjusted life-years (QALYs) gained. The health system perspective considers costs and outcomes relevant to the Australian healthcare system. This was informed by a recent systematic review of economic evaluations of psychological and psychoeducational interventions in cancer, which reported that the main drivers of costs were direct medical costs. 3 
Study population
All trial participants will be included in the economic evaluation. Participants attending the high-risk melanoma clinics were eligible for the RCT if previously diagnosed with American Joint Committee on Cancer (AJCC) 9 melanoma stage 0, I or II, were aged 18 years or older and with sufficient English language skills to complete all aspects of the study without the assistance of an interpreter. All participants gave informed consent to take part in the RCT, including consent to access their records from the national Medicare Benefits Schedule (MBS) and Pharmaceutical Benefits Scheme (PBS) databases.
Intervention and comparator
The intervention was designed to address the gap in psychological support for people affected by melanoma. The intervention was comprised of an evidence-based psychoeducational booklet, 'Melanoma: Questions and Answers', and three individually tailored, telephonebased psychotherapeutic sessions with a psychologist.
The control group received usual care and were provided with the cancer council booklet 'Understanding Melanoma'. A summary of the intervention and comparator components is presented in table 1. Table 2 summarises the outcome measures and time of collection for the outcomes that will be used in the economic evaluation. Outcome data were collected using self-reported questionnaires by the trial participants at baseline (before randomisation), 6-month and 12-month follow-up.
Outcome measures
Two economic outcomes will be calculated. First, the primary outcome of effectiveness for the CEA will be the proportion of participants who do not report fear of melanoma recurrence warranting clinical intervention, in the past month. Fear of new or recurrent melanoma was assessed using the Severity subscale of a modified (ie, melanoma-specific) version of the 42-item Fear of Cancer Recurrence Inventory (FCRI). 10 The FCRI was categorised into two levels: FCRI Severity scores within the 'normal' range (scores ranging from 1 to 12) and FCRI Severity scores indicating a potential need for clinical intervention (scores ranging from 13 to 36).
11 A higher score is indicative of greater fear of cancer recurrence.
Second, for the CUA, the Assessment of Quality of Life-8 Dimensions (AQoL-8D) will be used to measure health-related quality of life and provides utilities for estimation of QALYs. 12 13 The AQoL-8D is a preferencebased measure, designed to record health-related quality of life in a format amenable to economic evaluation. It is specifically developed for interventions that aim to improve mental health, with norms for the Australian population by age and gender. It is sensitive to change after psychological interventions because it includes domains such as depression/anxiety, social function and self-esteem. The AQoL-8D is a 35-item health-related quality of life preference-based measure from which eight dimensions and two 'superdimensions' are derived. 12 The total 35-item score will be converted to a single utility score using the AQoL-8D algorithm. 13 Resource use and costs For the within-trial analysis, only costs and effects that accumulate within the trial up to 12 months will be included. Costs will be identified and valued as all melanoma-related direct costs, hospital visits, hospital admissions, doctor visits, allied health services use (eg, psychologist, genetic counsellor, dietician) and intervention costs. Table 3 presents an overview of the resource use and cost measures to be used in the economic evaluation; this includes costs hypothesised to differ between intervention and control groups, costs associated with intervention development and delivery, health services and medication costs.
Costs associated with intervention development will include development and pilot testing of the psychoeducational booklet, 'Melanoma: Questions and Answers', as well as development of the intervention manual, psychologist recruitment and training, and pilot testing of the intervention. Human resource records and intervention development team records will be used for the valuation of these costs.
The trial-associated costs will take into account the salaries and administrative costs associated with coordinating the trial, production of the trial materials, postage, psychologist salaries, weekly clinical supervision costs, the recording material and telephone use (number and duration of calls). We will not include the cost of the routinely issued Cancer Council booklet, 'Understanding Melanoma', because this is being offered to both groups; hence, the cost is identical in both groups. Research team and psychologists' records relating to intervention delivery and the human resources records will be used to value the costs.
All resource use related to the psychoeducational intervention, including the use of mental health services and any direct costs related to melanoma diagnosis, treatment or risk management, including medicines, will be quantified. Unit costs for health services and medication use will be estimated from linkage to the national Medicare (MBS) and Pharmaceutical (PBS) databases. Other service use not recorded in MBS or PBS (eg, hospital admission, private psychology services, use of complementary therapies) will be based on participant self-report, collected at baseline, 6-month and 12-month follow-up. Participants' total health service use cost will be the aggregation from the number of services used by the unit cost for the service.
All resources will be valued in 2014 Australian dollars. No discounting will be applied as follow-up is over 1 year only. The cost of the booklet development in 2013 will be inflated to the current reference year.
Statistical analysis
Analyses of the main study outcomes will be carried out according to intention to treat. 6 For the economic evaluation, all statistical tests and CIs will be two sided, with statistical significance inferred at the 0.05 level. Potential differences in costs and health outcomes between the two groups and the 95% CIs will be presented. Since costs and QALYs are usually non-normally distributed, 14 we will use generalised linear models 15 for adjustment of baseline covariates. The effect of the intervention will be estimated using a linear mixed model with random intercept, including time as a repeated categorical variable and adjusting for baseline scores (ie, baseline outcome scores will be included as covariates in the model). Baseline covariates will include age, gender, family income, education level and marital status. CIs for the ICERs will be calculated using a non-parametric bootstrap procedure. Statistical analysis will be performed using SAS V.9.3 (SAS Institute, Cary, North Carolina, USA) and Excel (Microsoft Corp., Redmond, Washington, USA). 16 Based on previous research (not yet published), the SD was estimated as 29; thus, the expected mean difference in the FCRI scale was 14.5. Using these values, and after taking into account the maximum expected attrition rate of 20%, the sample size required was 77 per group. Sample sizes based on economic outcomes are usually large in order to detect statistically significant differences due to the large variability in the use of healthcare resources and cost measures. 17 It was therefore not feasible for our trial to be based on the economic end point because of the relatively limited number of patients attending the high-risk melanoma clinics. To overcome this limitation in the evaluation, we will plot a cost-effectiveness acceptability curve (CEAC). The CEAC is a graphical representation of the quantification of the uncertainty around the expected costeffectiveness, at different willingness to pay levels. 5 
CEA and CUA
The economic evaluation will use patient-level data on resource use and effects within the clinical trial period to assess the cost-effectiveness of the psychoeducational intervention compared to the usual care. Total and average costs for the intervention and control groups and the average cost per participant will be reported in disaggregated and aggregated formats. Total and mean outcomes (fear of cancer recurrence severity and quality-adjusted survival) will be reported for the intervention and usual care groups. For fear of cancer recurrence severity and QALYs, we will adjust for baseline values. 18 ICER will be calculated and reported. Results of the CEA will be expressed as the incremental cost per additional person without a FCRI Severity subscale score above the clinical cut-off (13) . Results of the CUA will be expressed as the incremental cost per QALY gained in the intervention group compared with the usual care group. 4 Results will be plotted on a costeffectiveness plane.
The cost per person without a fear of melanoma recurrence at a level warranting clinical intervention will allow us to compare the cost-effectiveness results with other similar psychoeducational interventions in melanoma. The cost per QALY will be useful for comparison of cost-effectiveness with other cancers and diseases because QALYs are not disease specific. 17 Reporting of the study design, methods and results will follow the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) statement. 19 Missing data Mean imputation will be used to handle missing baseline values. Multiple imputation approaches will be used to handle missing outcomes data (eg, FCRI Severity scores). For AQoL-8D scores, we will follow the developer's guideline for missing data; that is, missing data will be handled by imputing values within each dimension. If more item responses in the dimensions are missing, the observations will be dropped and there will not be a dimension score or instrument score for the individual. 12 To address potential biases due to incomplete follow-up, we will use multiple imputation approaches to replace cost values that are missing at random or missing completely at random. 14 20 21 Since cost data are unlikely to be normally distributed, 14 we will use the multiple imputation chained equations approach to impute missing cost data. Costs will be imputed at the total cost level. 14 
Sensitivity analysis
Bootstrapping will be used to estimate a distribution around costs and health outcomes, and to estimate the CIs around the ICER. Several one-way sensitivity analyses will be carried out. First, to address the uncertainty around the ICER relating to the external validity, we will carry out sensitivity analyses on the most important cost drivers to assess the impact of protocol-driven healthcare use. Second, total cost will be calculated with and without the cost of intervention development to ascertain whether an increased cost in the intervention arm could be explained by the cost of the intervention. Third, regression analyses will be carried out to ascertain more efficient estimates of trial-wide treatment costeffectiveness and allow the estimation of costeffectiveness relating to subgroups based on patient characteristics. 22 We have collected several patient-level variables that will be used as covariates (eg, age, gender, education level, income level and previous clinical history) in a regression model. In addition, one-way sensitivity analyses will be conducted around the probability that the psychoeducational intervention is cost-effective across a range of values, and a CEAC 23 will be plotted. 
Ethics approvals and trial registration

DISCUSSION
To inform the implementation of interventions in clinical practice, guidelines recommend providing evidence of value for money; 6 however, there are a limited number of economic evaluations alongside clinical trials available in the psycho-oncology literature. 3 24 For transparency of reporting and to enable a detailed description of the economic evaluation methods to be provided, this paper presents the protocol of a withintrial economic evaluation aiming to assess the costeffectiveness of a psychoeducational intervention developed for people with a history of melanoma at high risk of developing new primary disease. This study will provide the first prospective, trial-based evidence on the healthcare costs associated with psychoeducational support for people with melanoma.
This study has several strengths. First, in preparation for the economic evaluation of the intervention, we have performed a number of preliminary studies, including (1) a systematic review of the literature on economic evaluations of psychological interventions to inform cost drivers and (2) a pilot study of the intervention in three melanoma clinics to determine the feasibility and acceptability of self-reported health service use and cost-related data. Second, this protocol follows recognised guidelines to design and report on economic evaluations nested in a RCT. 6 In addition, the economic evaluation will include individual-level data, which are preferable for economic evaluations.
6 Importantly, these individual-level data include objective measures of health service and medicine use, obtained by linkage to national data collections, overcoming the limitations of self-report. 25 Reliable economic evaluations are crucial to shape healthcare policy, in particular when the possibility of bias in economic evidence has been minimised by randomisation. 26 Economic evaluations of psychological and psychoeducational programmes are also necessary to inform decision makers and to promote the funding and implementation of these interventions in clinical care. A review of the literature found a scarcity of cost-effectiveness studies related to psychological interventions in cancer in general and in melanoma in particular. 3 The only previous study by Bares et al 27 was a retrospective economic evaluation of a psychological intervention to alleviate emotional distress in people with melanoma. The authors found an ICER of $402.37 for 1 point decrease of the Global Severity Index of the Brief Symptom Inventory scale for the usual care group, compared to an ICER of $7.66 for 1 point decrease for the intervention group (usual care+cognitive-behavioural therapy). However, the study lacked methodological rigour in that the perspective chosen was not stated, not all costs and outcomes were properly identified and valued, and a sensitivity analysis was not conducted. 3 A limitation of the proposed evaluation is that in Australia, there is not an explicit willingness to pay threshold for reduction of fear of cancer recurrence in people with cancer, or an explicit willingness to pay threshold for cost per QALY gained. However, an observation of the decisions of the Pharmaceutical Benefits Advisory Committee between 1994 and 2003 points to an 'arbitrary' threshold of $A69 900 per QALY gained. 28 In addition, the FCRI clinical cut-off point has been validated in those with other cancers but not in people at high risk of developing second or subsequent melanomas. Furthermore, the use of a clinical cut-point of 13 or above on the severity subscale of the FCRI has been proposed as the point at which people should be referred for a psychological assessment and potentially treatment. 11 However, we would undertake a sensitivity analysis for the main economic outcome if future published cut-points were to differ markedly. Common to all cost-effectiveness analyses conducted alongside clinical studies, restrictive inclusion criteria and protocol-driven resource use among other factors could influence the external validity of the results. 6 Therefore, we will conduct a range of sensitivity analyses around key variables (cost drivers, total cost calculated with and without the cost of the intervention development, patient characteristics) to address the uncertainty around the ICER relating to the external validity. A further potential limitation is the short duration of the trial, with costeffectiveness being calculated at 12 months.
CONCLUSION
The publication and peer-review of economic evaluation protocols alongside clinical trials is recommended to increase transparency and minimise bias. 29 This study aims to contribute valuable evidence about the costeffectiveness of a psychoeducational intervention for people with a history of melanoma at high risk of developing new primary disease. The results of this study will be of immediate relevance for decision makers regarding implementation of this novel psychoeducational intervention for this patient group. In addition, if costeffectiveness is demonstrated, the multidisciplinary collaboration on this project, involving several melanoma clinics, psycho-oncology and melanoma trial groups and consumer groups, will facilitate future implementation.
